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Abstract of JP8051 197 

PURPOSE: To Impart current saturation characteristics 
to a device by forming an N type emitter region which 
extends below a first surface by a second depth 
shallower than a first depth to form an N type emitter/P 
type base junction and in which the fringe of P type 
base extends to the first surface to form a first region 
along a first fringe part. 

CONSTITUTION: Lateral length of an N emitter 122 is 
set such that a part of an N emitter/P type base 
junction is biased forward in the ON state for turning a 
thyristor defined by regions 122, 120, 1 18, 1 14 and 
1 16 on. Consequently, a main thyristor current detours 
the m channel beneath a gate 140 and passes through 
the layers 1 14, 1 18 and 120 from the P region 1 16 
thence flows upward through the device toward the N 
emitter 112. Subsequently, it passes through a p- 
channel MOSFET beneath a gate 138 and a P region 
126 and flows toward a cathode 134. The p-channel 
MOSFET is connected in series with a thryistor and 
current saturation characteristics are provided by the 
MOSFET limiting saturation of the device through 
current. 
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1 

x.»®B?><Dpt£ < 4 ^-wfittwmw& F - 1 > y 

StifcPMUfrf.&S^x^. 

±iBJt^W®Sa F - f> y § tifcN 3!x £ * * + * 

EHJficJ&j&Stt. 1 ^ffl*>6±S» 1 HffiTK 10 

sr i ats fcw&fc-r * pis^-x i. 
U&PM^-ztcte^xBf&Ztixmttbic. ±ia 
SB 1 83 J: 0 2 £3 EW±RW 1 mw*>*>±Mffi 
1 *ffiTiCiifiEbTN£x 3 * H /Pa«-X*6%8 
/SO . ' fr^JJBPffl*-*©!!**., -C±IB» 1 ^ST 

^S^ifiirtWJicPiiistiri^r. ±Sps^-^©±ib 

&#±iB3i 1 ^ffii-Cjffift^S C 4tt J: r)±iem<Dm 1 

mt-, 

HEW 1 **ffi±5Cl&W 6ttT±iBx 5 ? *8if&£.kiB& 20 
© 5 *>©IS 2 HSBtCfS ~> -C±IB P ffl't K$R? 

±g&ts.»<D±sm i ^ffi^^aL-ct^i t 

±IBlbtSWffiigg F - £> 92 tifcNMx is*)], 
micmmZti* < ifBPM^-XOifBl^fcitfmi 

i^a5*e.fflfi**tfcfiifflijK:^$n'r^02 <t®3 

* + * **M£$& l/"tt» SSI 1 te<fc am 2 P§?^« 
4> 

< 4 fe±S»2 * + *;l^i&i:«:jfa£3 ti/c±fBSfT 30 

i ms±<Dm l y- h t . 

4>fc < 4 fc±iBSfi2 * + *;Ha^±K*s±ia» i y- 

F*a*mi ^8±©iii i y- hms^ei. 

pts. < 4 6±IB3I 1 fc<fctfJB3 ? + *;l^igLhtc»f£3 
*lfc±fBSfl 1 3Sffi±©SJ2 V- F 4. 

d>&< 4 «>±iBS i *5*vm3 ? +*)imm±.ic*>z>±. 
iam2y- M8tismt©!fr2 y- Mtre&U:. 
±iB02^H±cc^$nr. ±sps®cc^$n/c 

±IB» 1 *ffi_t©lf£ 1 *J<fc 2 PM^fC Jglfe 3 ftfc 40 

&ffime#f&4*>e>&.5Mo s*usj-?-< x 

r, ±IBmi^B5*'6iiaE^5'?x^©li^©^ft< t 

hfcNSJl*»&&») > *7t:±IBm2Sffi3!Pe»j®ifS^ 
x; W Wpta.< 4 fc-S&tf. tb®Wfl>ig£ F— b*> y 
SftfcPSfJgfrfcfc^x/Ni. 

ifatk^^gjgSF-f^ysn/tNsaKs^sn^ 
±fBigi^ffi*e>±iB^®TK:^iai§fc-wisaEir-sp so 
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2 

iiBPS^-^JC^fiKSnTC^iifcfC. ±IB»iai 

z&*)&^m2mm-), ±M&mi$m*>t>±s&mim 

WFlcm&LX, NHS •j*/PM'<-Z8£iZBf8. 
U ±!BPS^-x©»K:?SoT±iB»mii-c 
^a^isirtMtcpgiS^nr^r^ ±ibp^<-^©±ib 
mi±3smi3km£-cmttztticj:K)±%mu:%i'> 

»l*J<fcDf»2^ + ^;U^*ff^T-5NMX3 

±iBtbt5WffigS F- f>^3n/cNS®{cm$nr 
l^iifcCC. ±IB'i'x^©±S^l^ffl*6Siat'r 
t>44ifc{C. ±fBtb®8«J<5igSF-e>;/3hfcNa! 
Jiic^fiicjn. 5l>«:3sfc±IBP^-X*>6W 

n**jor^{c»(S3nr»3 tm4?+*)imwz 

Ztl^tlBl&bX^zmi fc<t^2 PS^i. 

immmmm. f - f> y $ nfcNsstc^s ti> 

±ffi-?x^©±IBm 1 «ffi*>6®ai/Tt>.5 4 i 
±IBPS!'<-^*>6^ffliJK:Mfi*4,W-C^S*ir > ± 
8BNSJltcm5 **Wg*£rtl/Tl>&*3 PS!« 

4>Jft < 4 fe±IB»3 ^ + *^«|iS±K:B3a3n/c±iBm 
1 ^3W*affl±©» 1 y- M6»»#S4. 

< 4 1> ±t am i y- h ^ss^m±(c * o . ±ib» 
zr+zhmmiitibzm i y- FSffi^a4. 

titc±.$&m i *B±©02 y- hi^»®^s4 > 

^j:< 4fe±IB^l fcj:c;m4^f *^«±{c**± 

ta»2y- m®m^wt±<Dm2y- inmost 

'Pti < 4 fe±IB^2 teiCfmS ^ +*^Ji±{CiBg$ 

n/c±iam i *ii±©^3 y- h^i»)i#©4 > 
pit < 4 4>_bfBSr2 teJ:cf»5 * **;HP£±«:*.5± 
ia®3 y- F«ig^^®±©^3 y- hmffi^S4. 
±iam2^ffi±«:m$nr. ±^ps®cc^3ti/c 
i©ems^S4. 

±1B^ 1 *tB±©±IB^ 1 teJ:^3 ps?m«{c«^$ 

m?m3 ) mxcwfvmmstitcymtem i *j «t 
r ; ±iam i n ffi*» e>?as-r siiB 1 ? x^©jf^©^^ 

<4«>-a5*i. »&S|5?:S*-r-2.tb®«HgiSaF-f> 
y$ftA:N59Jia>6&^ ±ia^2«tB*>6®l-ri± 
IB-^ x^©/l§ ©^ft < 4 fc-gB#tbS8Wil»g& F- f 

ttmmm&BL f - f> ystifcNsyi k3is;**k 
Jiiam i ^ci^ 6±ib» i mmricm i x $ fc-wiia-r 

±fBPS!^-^K:tei,»r^$ns4 4fe{c > _hiem l 

<fc »)ac^2S3fc*^±IB» 1 ^8SA>6±S* 1 ^ 



,3 

«*j±iem i mtxmE-rz e <t «c «t o ±ia*§itc?9 5 

Sl? + *^ig(£^l£r*NSx$ 
±iBtt$&fti£&g K- b'> ^3 titcUSmicis^xBfS. 

3*1. ifa-fi^oiia^i^ffiA^sftoti^ii 

tic. ±IBtb^fl<H5igKK-f>y3n/cNPi(c0jS 
3ft. #>o. 5t>&cgfc±iBS2PS$$#i_l:fBP£!^ 

'J>ft<t t>±Si%i 1 3tffl±Ct|9:tt 6ft. ±IBN3?x 5 ir 
*®i$*±IBIff 2 PS?M«(clgi&-r*£JSX 

4>fc< £ *>JLiB?&2 * +*;l>^LBc^j£3ft*:±iBI?? 
1 Hffi±©Sfl 1 y- HfegtM^Si^ 

< t 4>±§b»2 * + *^«±(c*s±ian i y- 
hmm^m±<Dm i y- >«s*r±.- 

ftfc±fa?& 1 mm±<om 2 y- h*&gji ^©4. 

4>&< 4 iJJB*l fc<fctfl&3 ? + *;U®ilU:K:&£± 
IEJfl2 y- M8*§ya^a±©KI2y- hS&^®4. 
±IBl&2^ii±(cj&ja3ft-c. ±iBPi?B{cJ£i83ftfc 

JJBII 1 ^ffl±©±IB» 1 tectum 3 PSflMfCttRS 

H»*>r. jjs»2 y- h«(ii2«flU»(c»suTi^ 
^*l/Tfc>«MO'S*WlM 'JX*. 

] 1**312 */tB«*^3 {CfBK©MO S 

«W.^-f ssp^+^mosfet 
±iaa 1 * £0*2 paiMoi 

• • B* 2 * t * *MWc HStt S ft Stt8Wft»K F - £ > 

ysftfepaHMtt^MosMrtr^yx*. 

C«l2*ffl4^S^i^W««40'>XM-c* ? r, ±E 

<mwo&n< i«>-»*!jsisgF-if>y3tifcPS 
±Btmmmm f- e> y 3 ftfcNsx t * *f+ * 

. IBS® K^fiJS ft. ±SSS 1 3lffi*> 6 ±1 BIS 1 SlffiTK 

# 1 tttne&r * p§?#f t . 

±fBJt®Wffij§& K— 1> y3ft/£NS?!JICCjfci£3ft. 

jjb» 1 *ffi*>e>±iB0 1 mmnc±MEm 1 &3 <t o a 
snsciccjco. »i«iB&ft<!>±epg#Fn(c» 



(3) #W¥8 - 5 1 1 9 7 

4 

jjb» 1 an* 6±iaai 2 ais J: 0 at »±ei& 1 

iBH3ft£C4CCj:*). ±B»lSffljEflW>JJBNffl# 

Frt{c02^+*^««4^-r«PS'<-xt^ 

10 *'&&fctc. NSy-X/PS^-XS^ftaftL?. 

®5nsjrtWNH*s*i4e akj: 5 .. ubs i mm 
©±fBPS^-xrt(c03 ^+*jna«*ja«-*Na 

±mmmms& f - t-> y s ^niiicm^ 

fc{C. tt«W(BilKF-e>y3tifciJEPSWF©±' 

M^i±IB» 1 ^Mfi^©±iBPM#F©ffl©Nl!x 
20 e *^s/ + *Jf rtccsi 4 5^ t- * ;HR«4^fiS-TS PMM 
«i. 

l ^a<4fe±iB»l v »2. S3. *4^ + *^HW«± 
K»«3tifc±BIII 1 ¥i£f**iB±©y- hiteiS®^® 
i. 

^<ifc±gBSl. 92. S3. *4?*:MHWAJ: 

{c*s±iBy- h*88w^aji©y- 

JJBJII2«BBJ:K:tttt6n«±CPSJItCjfi«l3tl«» 

ilBPS^-Xi. ±SBNfflx'5»jri. JJBWKIV 
30 ±©±IBP£«#£K8Mfc3ftS&k*ffi*t8t#>'E>& 

±sPM#Fi±iBS i panriMo^n^nujtnktctt 

S 1 SB4»6B«Er *^x^©J?*©^& < 4 fc-S 

40 aMA>6fto. *fc±BS2affi*>«5gaE-rs>>x^© 
mfrwptj; < i «>-sp*s. ^iss f- t> y snfcps 

ifBtbiswffiiSS f- f> ys mcnmmuiii^xftfc 

3*i. ±ffi»lSffi3&»6±ffiSl«ffiT{CSiai3«W 
S4-r*PM#F4. 

±IBJtl5Wfiiga F- f > ^3 *ifcNSBK*«,»-c»« 
3*ir«,>544t>{C. JJB»l*ffl*»6±E»l WF 

fc±ffisiai3J:Da«,»S2ai3«wgaEUT, 

|6lrtfflJ^±iBS 1 ^fflfC© o r±iB P S!#F©^>«p h ft 

so m**wr««3n*NS!#Fa:. 



5 

lam i ^ffiT(c±i2» 3 at s «t o m>m 4 at s £ 

IBIS 1 ^B(c?9o-CK|ia«:*Wr^fiSE$*ai C <tCCJ: 

o . ±iais i «ffijfi^©±i3PM^- m icm i * + * 
±fBPS#Ffc*ji^r^fiS3n. ±iam ^s*^±i2 

If* 1 «BT(C±IE« 1 83 J: 0 ftl >SH 5 & 3 L 

r. ±iBPM#F©#*>6^s^jrtflPJ^±ie» 
i*ffi{c?9o-ciBIPS4*wrfl5fiS3ti*ciK:cfcO t ± 
ia3& 1 3lfflia#©±iSP£!#FrtK:ffl 2 * + 

±l2PS#^©±faM£^6lfflPa?r*WT«ffl{c^fiX3 ft 
SCLiCfcO. PS^<tiJB3n^ffifi&©JhfBPI* 
#F<D!3l<Dimtmi&B. F - fcT > *3 ft/c N§Sx fcf * * 
^ f ^BrtK^ 3 * + *;u&«*j&£-r * PSSfcUgi . 
'J>ti < i fcUBSfl 1 . fS2 . Jft.3 * + * JMWttJbtc£j£ 

sn/c±iB^ i m±<oy~ mum?®'*. 
'j>K<tb±mmi. m2. ft3?*jMHMU:<<:** 

- ±ia»2^B8±«:^$nfc±apsa{cs^$n*iii 

-L1BP3?'<— Xi. ±IBNMV-X£. -hiBfJtl»b 

■5MOSiW»-y--Yyx*. 

(cfc^r. ±§Bpa#p v ns#f. ±sps^-xte 
iteps^tims-fe^*^. jja-fe^iWWfiiK^ 

*j#oMOswsiiiM yx*. 

osftja^-Yyx^ccfcUr. ±ia-feMj. ffi&©&jnj 

yij©*cti3?ijs*i. ±iBmfii^©«±ieK5ij±©ts^% 
£tfMosfM$ry>( yx*. 
[MB©!***:*?!] 

[000 1] 

t Mth©* m^m ) *&wi*m o s snai-y- ^ y x * tt 
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[0002] 

[fi£3t5©S«*jJ:c;^*^l/<t^i-r-5SS] 

ti»g«J:<»6*vc(,>.5>„ legy-r^tf-SK^ 
i>X2 (IGBT) W-e©<fc5fcr^X©--WC& 

FET^bT»3n*„ I GBTtt6 0 0#;l4© 
10 ffiH©yPi>^^Er©KmEffl^-?gp D a D©ffl^(cS«> 

autos. J:»)ii5^mEE©i(!ia*SBit6ft i gbt«. 

»; X t/fc* C <t K J: 0 . 

Mosy-r-y--ryx*w. *m *SBET©ffl 

[0003] Mosy-MMyx*K:tt. mosm® 
y-jvz* (mct) ixj^^-f ?^3f-y--Yyx* 

(EST) £©2aa*s*S. V. A. K. f->z?)MD 
20 I EEECfflg^T^-fX^fl ( I EDM) Offifl* 
4%>±X Y (V.A.K. Temple, IEEE International Elect 
ran Device Meeting(IEDM) Technical Digest, SanFran 
Cisco (December 3384), pp.28285) ©H^^TSiWS 
nri^J:^{C. MCTfCfcOt. f^eS^ilSSlJMO 

7 -t vJlsJ'— i/3> (current fi lamentation) MS 
^S^fP^Ftt^ort^ctOil^Ct^e.. MCT 

30 [0004] 0i{c^§n/cEST«. -y-ryxji^a 

*ft<jK:ei[5IJ^L/cMOSFET^6%i). ri5^3r 
,^Sj £P¥«nS„ ESTttMCT«fc»)*>li|j§at 
Sat?4>^£C^*Ji*5*S. ESTBmfi£fi^a«Ftt4 
7n-r*5. Sl«c^L«:J:5Ccy-h$i|^n?-f*;l'M 
OS FET**<-f/<*r-SH*»£?'-f y X5fCCj:»)^ 
©S«Efi»1ttt*i*(llS§^-C(,^. ffi-5t. m^fiSffl^ 
tt£J#-3/c 7 r ^--<xrt©^-y-^yx^^{cJ:»3*iJ 
SSnJi^ESTjtH^iS^s. *^©@W«, 
£1M yx^jg«:^irc%l>®fiaW«tti&WT5M0 

40 s$ijsp-y--(yx^*stt-rs. 

[0 00 5] 

1 teJ:o*S2^B*^-r-S*«<*#f4^6«:4'i'xvV-c 

*^r. ±iai^i*ffl^?>®fiE-r.5'fx>'N©jf*©ii>* 
y$ti/cNss^e^»). */c±fe»2^ffi*>6i®SE-r 
^ysti/cpsa^^j&s^x^i:. jbejtimffitta 

so K-h->ystifcNSxf$+»xi»;bEa®K:^(S§ 
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ti. ±120 i mfrziaim i smrteii i as mm 

- TO* £ £ fc{C. ±120 1 aS3 <fc <3 &(,>0 2 at$tftt± 
120 1 Hffi*»6±f20 1 ^fflTfCjffifiEU-CNSx 5 » * 

±gBPS^-x©±ias*i±te0 mffistsaE-r* c 

£(c«k o ±&m®m i nsra 50 i * + 

«f * nsx * y mm . ±120 i aiBitcsw &*i 

T±i2x= .y*&$SiJ2ii©5%©02£gPtC?8ot 10 
±i2PM^-XK:©8-r*£JSXF7*y£ > ±f2ifc® 

fiwaigSF-tv^sn/cNsystcmsn. ±t2$x 

^©±120 l«BS*>e>Ji40Ti>.5£ £«>«:. ±!2tfctG 
sn, . ±fep^-x©±ie^2*jio f »iji6P^6 

KPa€r*WT^0jK:0fiS3nT^o^2 £03'? + ** 
W**^0T(,»S*l:b«fcC«&2PS«*£. *!>&< 
£ JJB»2 * + * A«*J:«:«fiJE3 tlfcJJBST 1 ^BS 
±©0iy- i -F*fiilili^&£. *fc<£t>±eW2* + 

*;H»t±tt:*&±ffi0 i y- vmmm^m±<om 1 y 20 
- f nm&t . 4>& < £ *>±i20 1 * j: cma * * * 
A««±fcaM»tifc±i!W 1 #ib3±©0 2 y- mo* 

^&<£fcJtJ201fc<fctf03* + *^gig 

±fc*s±i202y- hiMwmhflmy- Fm«§ 

#©£> ±EW2«Bf±»c»lS3*Vt. ±IBPS!@{CS 

®z titcmmmm*® t . ±120 1 *b±©0 1 *$<t cf 

[0006] 4^iCffiS02 0MOSM9P?-f 

ttti^ftew^wsiji^tA-jt. ±1201 30 
^*>6SSrrs"?x^©js*©ij>tt<£fe-a3&i, g 

^»*s»f sttRWfiiia k - 1 > y § *ifcN§9ji*> 

fc< £&-g#s. ttl«Wt«MtF-e>ystifcPfflJi 

•*&&$$x/\&. ±i2Jt«wffiigaK-f>y3n/t 

ms/ctfg#rsps'<-x£, ±i2PS!<-x{c^(s 
snroe ££ ±120 1 mzj: *)m>m2mtc 

». ±i201«fflfr6±i201«flaT(Cii&l/T > NSS 

-x©IIMc»-»r±e0 1 *iB-C*S^[SirtffliJ{Clli83 
tit t»r . ±t2PS^-x©±i2^*j±iB0 1 $mt-c 
M&?Z>c £(cJ:»)±i2|gt(Cf950 1 *$J:tf02 
**tt*#SWSNfflx 5 y *««£ . ±f2Jt8KjffiiS 
fiF-t:>y3tift:NiS]g«:jgfiS3tiri>*££t«:. 
±ffi'^x^©±|2^1^ffi*>6®aELri>4££t{C % 
JJttftWHBiftK F- f>^$ ti/cNl!®{cBfiS§tl> 
rto. El>K:*fc±EPH'<-^*%ifflJ*'*rt>'C(t35f 
K»J«S.*iT» 3 £04 * + * AHmttn-ewnftb 
"Cl>*»l*J:c«B2Pfi«W£. ±E*1«B±KR 50 
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W6tir JJBNfflx 5 7 *«t£*±i202 P£tMtC» 
iti^h??^ JJBtHBWfiiittF--fcr>y 

s.tifcNffljBKjBasstiv' jja^/MDjj^iw 

&S&t/Cl>*££<>tc.' JJBPfi^-^freiMlUcnB 
PB«r*WC^3tlt. ±i2N5SJltC05* + *;m$ 
■*»ttUT<r>*»3 PIg«i, 4>&< £«>±f203* 

+ *AHi«±KE»3 hfcjjE» i '¥mum±am 1 
y- hcu^siv *j>«c < £ fc±^0 1 y- immm 

mfcfc**.' ±1203 ?f *;WM«±{C* 401 y- 
Fm«^©£. £fc±i201feJ:tf04 * + 

m®±icBi$,2titc±m% i ^s±©02 y- ht&tra 

#®£, d>& < £ *>±I20 1 fc<fc tf04 * + *;UM«± 

tt**±i202 y- F*8*uimL©02 y- hma^ 

©£. i!>J5c<£«>±ia02*jJ:c;05?-i'*;l^JS±«: 

i2S3tifc±i20 1 «ii±©03 y- bimm^mt. 

'PU<t ^±1202 is «fct;05 ? + * JUMUbtcft £± 
1203 y— F ^©±©0 3 y- F £ . ± 
8B»2aH±tc«rt3tir. ±KPS8Jl«:8ll3nfclS 
emS^S £ . ±120 1 3<ffi±©±f20 1 * <fc ^0 3 P 

[0 0 0 7] ##6Wfc{&S03©.MOSfWfflllM UXjr 
tt. Sl»K:Wcrai«3n/c^«ft01fccfc^02«iS 
**?&¥4M^#6&&9xs:tV*o'r. ±1201 
^ffi*'6gft^i±8B'?x^©J»*©^&< gR 

S^8)l*S*-rSttt?fl<HSjSffiF-t>yStifeN 
MJa*"6ft0> ±l202^ffl*6JifiE-rS±i2^x^© 
©ii>ft < £ fc-gP#tt!&fi<)iSig& F- f> if 2 ftfc 
PSJS^6ftSfx^£. ±i2JttSWfiigaF-t>y 
Sn/cNM)iK:^?n. ±l20mB*^±i20m 
BT{c01g|$/cWil4tSPM^-X£ > ±I2PS!< 
-Xlctet,>tf^hStife«:. ±f201g!3i:Og| 

i >0 2 ai § w±f 20 1 ^Bu* e»±iB0 1 mmricmti. 
ox> nsx* yf/pa^-xs^s^jdEu 
±i2P^-x©iiicc?&- 3 -t±f20 1 ^ffi-c*s^rrsjrt 
ffjccpijisnri^r. ±i2PS^-x©±t2ig*5±i20 

1 Sffi* riffifiE-r S C £ tC J: 0 ±I2»{C?9 5 0 1 + * 
JHW**»tfWSNfflx3»*'««i, ±!2Jt©W(Sig 

«F-tr>ystifcNawtc*i»t««3*i. ±i2^x 

^©±120 l*ffi*»6©3EUa>S££ fete. ±i2ib« 
fl^fiiSSF-t^yStlfcNSJgK^Stl. 5 
l»{c$fc±i202 PSMWB««±EPS'<-X*»i5|imi* 

fttfttMRcnxs tir0 2 £0 3 ^ * * *m*eti 

*tiJB«Lr(,»*Jll*»iDW2PH1IW£. ii>ft<£ 

fc±i20 i*ffi±{c»tf ±t2Nsx s 9 zmmz 

£ fe±i20 2 ^ + *^«±(C^(SS n/c±i20 1 

±©0 1 y — f tmm&® £ . < t t±sm 
**«wuhfc**±e» i y- htmm^st±<Dm 1 y 

-Fmffi^S£« ^<£fe±tB0148J:c;03^i.* 
AHWfthKJBS3ftfcJJB0 1 lSffi±©02 y- F*fi« 
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w&8tt .' < t *>mm i *$ <fc xm 3 ? + * jihi$ 
±k:*£±8B02 y- f*&jiji#&±©02 y- fus 

3^4. ±8B02gOT±taaj£3ftr. ±82 

$3tt/cii«imM84. ±8a0i3iB±©±8B0i*} 
ct^3 pafs$K&83nfci&@^«*®4*>6& 

C 0 0 0 8 3 Sf $ L/ < «. ±8B©M0 SM&1M <)*2 

[ 0 0 0 9 ] Sf * 1/ < «. ±8B©M0 sswi^-f •> * jr 10 
iC*Jl>-C, 2S2P *JbMO S F E TZ%m-Ztclt> 
K. ±8B01.te<fcy02Pa«P£lffl©±8B02* + *;l' 
ttttK«A3 n«JttfflHBm F - e> *S tifcPSM 

[0010] *ffeMCC«S»4 ©MO SMSM^ 'J * f 

«. 5^fcWrra»3ftfc¥«&0 i*J:a*2*af 
tw-r*3MWtttH©«>x^'c*or. ±8B0i*B*> 
p>®4-r s *j x.»<Dmfr<D>pti < 4 *> — gp*5^ &£as£ 

£*1-*it®Wffi?gS F-b->y3ttfcNaH*>&& 

0. *fc. ±fiB02£Hfr6ga^49x<"©J*#©d> 20 

fc< 4 F— fcf> fSftfcPSJWBi&ttS 

**f +JW3Hi«:»J«3ft. ±IB0 1 «>>6±8B0 

1 3lffiTK:0 1 SS/cWilEtSP^Fi, ±EtbK 
ffM^F-tf^SftfcNfflJBKJBJKSti. ±IB01 

3sb*»6±bb» i mm-r^mm 1 ft3«t »mu02ft 
3fc*»@ai/-c: ±£gi$iiK:ft-»?±eP9 

4lcJ:9. *-l*B2«W>±EPS#F«fc*l* + * 
AflNMHMtr&NaEH^i. ±8BJttSWffiaiS F- b 30 

vysn/cNantcj^asn. ±8B0 1 «b*>6±8B0 

2 ft 3 * 0 »l »JJB0 1 HfflT©0 3 ©ft 3 /cttSifc 1/ 

r; ±8BNa#F*> 6*a*rsirtfliij^±iB^ 1 * 

±8B0 1 £Bifi«&©±8BNa#Fl*rtC02 

±860 1 ^Bff*>€>±8B0 1 *mTfC±8B0 3 ft3 <fc 9 8 
l>04ft37£WS&t/tt,>S44«>K:. Nffly-X/P 

JJBPffl<-X©j|*6*a»ftrt«NIWISh6Ci- 40 
KJ:9. j^l*ni£ft©±ePS*~:*Al<:*3* 

jgarF-t>ystiytNS«{cteu-c^fiX3n > ±tB^ 
mm f - 1 > y s tuiLhEP a#F©jJB«*> ^wra 

ariaffijfifif©±SPS#F©ra©NSxK*+v+;b 

■rtK»4^**A«*fe»SE-r*p'5Mi«t. 4>«t< 

4«>±8B01. 02. 03. 94^t*iU«WU:K)Mt 
3*ifc±8B0 1 ^(*affi±©y- F*S*iJf ^©4. 4> 50 
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&<4k±8B01. 02. 03. »4* + *jMW*±K 

*s±Ey-h«a*ji*s±©y-h»Bi^iai. ±sa 
»2«ffi±(ci9:»6nsjJBPsaJiK:agR3nsi»«« 

ffi#&4. ±8BPa^-X4. ±ffiNax5?*4. ± 

8B0 1 m±<DjMpmmtticnmimmmm^ 
[001 1 ] mz\j<\tj ±m>uosm*v4vxz 

tcfctvc. ±82Pa#F4±8B0 1 PH«W©**i**i 

o«iwi^*ME5rc?Btt 3 n * * e> * 4. 

[0 0 1 2] #IKI3fcfcS05©MOSSfl#!My;** 
B. Sl>(cWCBWI3nft:^aft01*J«ty02aiii 

jOTSJttttM&ue f— b-> y 3nfcNan*>e>& 

0. £fc±8202£Bfr6j®£-r*9x/%©Jl*©4>& 

<4fc-sp#. »«Mt'F-tr->ysnfcpaui*&<t* 

■fxA4. ±HJt®ttfi£KF-b>i'3ftfcNaJlK: 
tet>r^3tiv ±8201 ilffi*>6±820 1 SlfflTKIfr 
1 ft s/ctm&f * Pa#F4 . JjettgffiHBilK F- 
f>y3nfcNS!«{CteC^-C^3tirc>544*>{C. 
±820 1 «1B*»6±JB0 1 3lBTCt±820 1 ft3 <t D S 
t»* 2 ft 3 «W«8E Ur. *S*(6Jrtffl Kin* 1 
Ki&-7 : CiJBP^ : F©l»*»6IIIH**WCJB«Sti& 
NS#F4. JJBH«Wfi«SF--t>y3nfcNaW 

tctei < >r^3tiri>S44«>{c. ±e»i«b*»6±. 

f B0 2 ft 3 «fc 0 »t»±E» 1 ^SBT(C0 3 ft 3 KttSft 

or . ±fBN§?#F©ii#> ±e» 1 « 

ffifc'»-armH**wrjB«3ftSPa'<-.xi. ±82 
PS^-XKfet^T^Sn. ±ia»iais*>e»±iB0 
1 *ffiT«:±8B0 3 ft 3 «t *) m >0 4 ft 3 ft: WHE U t 
(,>*44«>(C. Nay-^/PH<-^Ste*»*L, 
r. ±8BPa'<-X©iSt*i6*S^[&lrtff)-±8a 

±8B» i *fflia«©±iBPa^-^rt«:0 1 * * *** 

«*3Brt-r*Nffly^X«WIA» ±8BPa#F«c*5l>r 
%mtl. ±820 1 *ffl3(pe>±8B0 1 *BT«:±820 1 

mz*vmm5mstz»'B&bx, ±82Pa# 
^©^^^^^^±820 1 fto'icfto-rimi* 

*tfr»«3*i4C4lcJ:0. ±8B01*iiiiS^©±8B 

pa#F«{c02 * ^^mmimm-rmmx 

««4. ±S2tt«WfiigffiF-f>y3nft:NSUi{C*J 
OTjMKrt. ±i2^x^©±8201^ffl*»6SaL 
■C. ±8BPa#F©±82»*e.iailB4*W-C«HW 
K»«8n6C4KJ:0. Pa««4±S201*liafiS 
©±8BPa#F©ra©lbt5W(SagS F-e>y3tifcN 
Sx tr it + s/ ♦ ;W!rt(c0 3 * * * n4M«Mtr« p 

a^«4. ^<4«>±8B01, 02. 03?f^JUM 
«±5cfl5fiR3 *ifc±8B0 1 ^ffi±©y- F iffiiSl^S 
4. d>ft<4fc±e»i. 02. 03^t*;w«g«±K: 
*^±8By-F^iS^#©±©y-Fmffi^S4. ±8B 
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[0 0 1 3] #£L<«. ±IB©MOSS(IW-r>;x$ 
'iCfctvc. ±1BPS!#R NS#F. ±IBP3?^-X*$ 
J:C;±fBNSv-X*5SCC^l-feJU*^*. JtfBP3!# 
Fl*3K:JF5fiK3ft&±§BN§3x5 ? f B92 
j3BPS^tt!fl3-lz*££#. ±iB-bJV*^«c^ 
fc*BB?"J-CiBgSnS„ , 10 

[ 0 0 1 4 ] L < «. ±IB©MO SSflfflllf^ 'J X £ 

. [oo i 5] »si/<w> jjb©mos3T<siiij- 
fc*5i»r. ifB-feW*. 8&©MiJfc«*£<*ti*tft;K:iB 

[00 16] 

[(¥»]■*»»». ft*©im**flS&-fS*>©-ca-3 

■5 xKfrZKZMo sum? 4 y * * *ffi«f s t tic 

[0017] PM"*- XWffijgStc F-e>yS*ifcN 
S!a©*{c^3nt» 1 ^<*^BS^6» 1 ¥$f*^ 
ffi©T©»l^$*-C®aLTI,^. »iaccj9o/c^ 

l^t^^^Sft^^citcto. ps^-xityc 

3»^«UWBim§J: t )^^»2ai3i:-C*3lf*^ 30 
WfrliMtELXNMx 5 ? * <t PM^-Z £©«£S|S£ 

ox, c<D%m<Dmi&®K.®'>mi?+*>i>m®z% 

$nx. mimm<o^*,<om2mmc^xxz v 
®t pm^-xtzmmLxm. 
[ o o 1 8 ] m i te&umz pmmwit, itmam& 

{cK-t*>^snfcNS!ii©ttiK:^(S§*x. Vx/wm 40 
i3mfrt>mtux^z>. pm«~z*jtbxmi*m 

i ^mmm&m 1 *$j:yj82 * * * a 
^iteiafm2Ps^ii5«, -en-etiPM^- 

[ o o i 9 ] m i y- nfe»n»^ i ^^B±icfiB 

asti. ^< <tfc»2?-+*;^«%*/t*Sorjitt 
u-cus. mi y- F*«w:fin y- nft&nitcffig 
92^f>^««B-ork>«. so 
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[0020] s&2y- bmm&mi m#m±.icm 

Jf*S±«tiBg;*ft. gnfcj:tf£3* + *;tei«£a 

[0021] mwmmttm2¥m#m±K.m.2tiK. 
PMmticmtiiLx^z. tkffimm&mi¥mmm±<D 

[0022] #2KB©M0Si|l®l-!M tt. 36(C 
PSJfiifct&ffJffiigKft K-b->ys*ifcN^l©fflCc 

ESsnsNae^wi©*!^*^^. p^iiNS 
ss v^tmumwmc Y-vsVLxto«Dim*. 

[0023] ±mbttm i ism9©mo swai-y^ y * 
*k*«,vc v nsi5 ^b, -y-^y^^^^t^© 
b$k:. NSxs vZ/PM^-zmsuzm'Urz? 
Ztciblc PSf^-xtcfcc^-c+^^mEf^T^-r*© 
K+#&®#©ft3£«i/-cte9. yx**i 

7?**>K&S/c*(c.&g-C*.5. 8*4 t/t. PS 
^-xaffijggF-t-^y&LTfc^ifcK:. imV) 
{cgc^©i <6©H*fiWK:tet>-c 

[0024] so©jijtW{c*jc>r ar 1 1%2 mm 

fcS^PI!!^©*. PS^-x«WUfii#fc:WBi*fc 

M«iei^«:raiig*tei^ctfc®-ci««L/'ci,^. 

W©^JSXh^f7'«. N®i 5 yt>%s82 PS}^— X 
«JfS(CS^tS. JK 1 8tfgy- h tt. y» 1 4^2 PStl 

^m©nmhw©^+^>'1'M«±k:*») > *fc»2je« 

y- »2 PS^iSi PM'<-XB©NSgrt©5 L 
+ *^i^±{C*6. »2^»y-hfc. NSiS-vf 
i^WfitSSK: F- f^^n/cNSDlMCPS^- 
x©^{c»fiS3*a*?+*;i/«igU-{c*S. ^3»^ 
y-F«. PM^-Xi03PSSIOT©Nlrt©^ + 

*^«±tc*s„ tsmmy- bitttc. ns*5 y 

^iJt^WiKgKK: F-e>y<*ftfcNaJgP.8©P3!"< 

3^«y- F«m^»(cm2i»i^y- vicmmtxz 

*\ SfcttHifii«:«j:o-r«»2ffi8ty-FWjSf0yt* 

*-c*^*>^o-cc>i. sri tm3PMm®itmi¥ 
[0025] mimmwtmmictiMmu. pmmttt. 

©WffiiSSK: F-f>^3hytNSUl©Rg{CEgT*© 

[0 026] 81. 82. 83P^^iP^-X« 
ttKWKtSKJCF-tV^Sn. PSJf£±iaN§?:tS 
-j f ti^KHSjSSK: F-b->y3ns©*»* l/t>„ 
ffMK<fcor«. JtlSlflffi&a-CF-t^SftfcPS? 
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[0027] ±^L//c*»w©» i 2 usse*© 

[0 02 8] SB3SISS0!lfc:fcl>-C\ PS#Ftttt8&&{£ 
§?#Fl*JK:Jft£;*ttT <,>£££<£>«:. -5x^©±^ffl{C 

?SoT:¥S^ifijrtffli|K:PM#F©«t*>6KI|iB*fe^r^ 
Jt&StiT. PS#FrtCc^l^i-^;^^«:^fi£l/-C^ 
■5. PS^-Xtt. NS#FrtCc^fiX3nrt,^itfc 

ffiic® -5 r #S;£ft cc rtffj's P s^- * ©<§#> 6 ffflPB* 

PS<-^fttcf3?t^;«4 20 

[0029] Pl!^«ib«^ffiigS«c K-tf>yS*i 
fcNfflWiKj&JiSSfi. RP£1Rl*ttPSflM£P£# 

t? IS 4 * * *'*«W&JBJS-J-'< < . P 3!#F©i**> 
#«:HPS j &gc>'aBt!X;**iTi>s. 

[0030] t&fty- RJ^x^or^ffiKEgSft, 

fi. S&2, »3. m4*+*>\>m&±jt<c»>z>. mmm 

@*i-i;i^©±^ffi±©PSf^-^. NSv-xfcitf 
Pfiitc^Sh, HgmS«^i^©fiffi«:iBil3 30 

[003 1 ] miteJ:0^2*SS«a|£PI»{C > NSSUgtt 
PSJfiifc^Wffiigatc F- * > y§*xfcNSJi©fflK: 
i9W3©#g*U>. PlStNSv^xtt^fclSifi 
KCCK-£>* $*i£„ Jlt3£HkMC!>? ( ''<<f:*i*. PS 
#F£^fl PM^*5*n-e*a-b^6ii.5»««ji 

ti> is^*i*gg3nfc^ft^©^tt*wrs©^a 

\mi>tj:<Xi>^K 40 

[oo3 2] mtmmmiamx. ftuMtwtm 
WicimzfttcmLx^z. *$mm*i»x\ pm 

©±*ffi*>e>»lSH3/cWi©SEL/-Cl,»-5. N12#F«P 
®#F<D-fflH*ix%i8.2ti, ps#f©«w»&$x<" 
©±*BS{c?9o-c¥a*|fiJrt«i^raiig=&tec»-ci3gSti 
r, PS#FrtK**iei>i'*;i'^£«)ai/-a> 
5. ps^-^«Ni!#F©-8P^rt-c^$nrt^ 

±£*>tC. NSI^FC^^^x^COigffitCj&o-C* 

&#ftrtflWKR8ii£*a>rKg;*ft-c. N§?#Frt(t» so 
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2?+*)\>®m*BfS.LXm o NMV-Z.m®teP& 
'i-ZXBl&ZtlX^ZttlslC, P39^-X©iHb&>6 
^x^Oi^ffl^-st^a^lSjrtflll^HIPi^fe^rfiB 
SitlX. PIt-^rtK|3?t*^Ml/t 
S&CC. Ni?x 5 v ^^«PM#F©-SS»F»i 
T^StlTl^iifctC^ PS^-;*©lia>6?Xy» 

©±^b«:79p r*s*i6irtfflij^rara*tec>-cEgs n 

PM#Frt{Cl&4* + *;1/8U&£J&J£L-C<,>S. 
[0033] P3?M$ttN^rtTff5E&i*tvt 

*»k. PM#F©Sfr£®;frKlira*fci>-ci2g;*ft 

T. PMffi«£PM#F©[18©N§^KJfl5? + *;l^ 

«*^REu-rt,»s. iteisy-htt'fx/NOiafficcfieg 

Stt. II, 3£2 t IS3. *4*J:i^5 
©±^(c(SAri,^. gE6mg*J-5x^©±^ii±©P 
S"<-X> NS?7~*. fccfctfPS^Cig&Stt. Pi 

ran* ■> xM©js^s±ccgBg s n*. p asters 

[0 03 4] ^l*J s kO f »2Hifi0!l£lHl«K: i NSltt 
PSl£NM)l©ra{ciBg-rS©^SSJLt,^ PW§ i 
NSi'JV-^iNSxs 9 #»K»tME«:F-t 

[0 03 5]*#&9j©fff4j|&feffltt, PM#F. NM# 
p pgj'<-x*jJ:c;NSV-^*i»l-b;K PS#F 
rtKEg$tl/cNS?x5 v3'*sm2^^6 > SfcPS? 

3 -feiua^fc 9 . cn^©-bJW»MT 
I3g$n/c^ft^©^«* u/t-fe t» 

c 0 0 3 6 ] l < « v *&w<D±mmm\zs%.y-< 
*)xm&*ftfc-?Km.mm®.*m\sx^z. *s 

f ->*7 £ <fc 0)£l5iB©^«(ifP^*i||3S-C*4. 

[ 0 0 3.7 ] *^w©flfe©^a£*ij*«. mtmzm 

[0038] 

[sittw *^©mos»-!>--y"jx^©®i m&w 

Zm2lcm?. MOSWt-/ 1 1 OttfflWlpJ 

[0039] NS® 1 1 4 £#m(ti«igg-C F- f>y 
3ti/cP**^l 1 6£ttN-Jll 1 8©TffiICC»fS3 

nr^s. <to{gir^E ( 1 2 0 0 vj:o<g^) x<om 

^■C«. N-@l 1 SBN.M/P^SSi-Cxfir + Jx 
+;^S$#T^^.5©*ia*l/l». iOW^SE 
(1 2 0 0V£K>m^) X<Dm&Xte> N")B1 1 8tt 
tti^»«#*4-C. *fcNHl 1 4£P**^1 1 6«& 

[0040] *©Jgffi±©ff§8M 1 1 2 «P' * 
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coo4i] moms twssit'ftu^'vi ?t>w&ic 

tStfrr*. 2 5 0 0 V7vWX©ig£-CB. N-FU7 

cm- J ©ISH<!:50 0Mm-CS)S. P"«116(D.F 
-f>yiSS«, 1 tfmJ:»)fc^:t^»Sr v 5x10 
"cm-'JrOfe^lf^codigiO^. NJil 14©F- 
b->^aSg«. &7 /im«fc?)fc*tt>II3-C. #55x1 
0" cm-'^f) *>*£1>©#M£ U». 
[0042] WTKPifflKijiWrSJ; ^ic« ■f/t-f a© 
p * t *Jl/MO S F E T©V-X*»JW* PSK-* 
12.0*IN-JB1 1 8W(caWP>tvri,»&„ N"i5 5- 
*M$1 2 2#P^-X1 2 0|tyt|&W6ftT. fv* 
-fX©±3l®±©*?ie£JIX h7?^124 (f/t-f * 
©mffi{cttJg$$ftTi>&i,>) (Cfcp-CitrfB^-Xl 2 

oimmwcc^snr^i. 

[0043] PSJ^-ai 2 0ttPS2$$l 2 6, 1 2 
+ *JHIM13 0. 1 Z2**h?t\ffri8.?Z>Wm\ 

[0044] &w%*Kt l ctmLttmm'&m>i 3 4 «p 
sm^i 2 6. 12 aicttbt-mmzKLxm. 

y- Fift* G 1 tc£«ll/fc# 1 *&8y- H38B?t 

*;v«i$i 3 0±cc&.*>„ y-hSg-?-G2tcSi^uc^ 

iWekf — F 1 4 0tif t^AWl 3 2±{C*.»3. $ 
6(c-i;i^©±^ffiK:teW-SN**x5 ^M^l 22 6 
*f*^«Wil 3 2©R8©PS?'<-X 1 2 0©2P#_hK: 

y- m 3 8, 1 4o»sj<y'>';3>*>6^*© 

0 * ©±^ffl t wmz tin, > 

[0 0.4 5] HZK^Sflfcy^-fX 1 1 0©ttfP«fe< 

t©«j:5t*s. *>tm (mmi 1 2*spusii 3 4k 

E«. y- H 38CP3 1 -* *;bMOSFET3:*-> 

«%6-r, sfcy-n 4 0{cEn/jn3n*mE« > y- 

F 140ffln?t^MOSFET (P§S<-* 1 2 0 

1 1 64NJB1 1 4 4N-@i 1 8£igfiL. 9x^31 
flS©PS^-* 1 2 0F*3©n^ + *;U (V- H 4 0CC 
<fc9£/iX3*i*) *»i§U N"X5 vfl 224M') 
f£W. #BXF7^yi 2 4 4/M/-CPS-^-^120 
iOfliMK ^ + 3 0i*j©p*-f *;My- r 

1 3 8«:<i:9£-rS) fcilSU P**l 2 64^UT 
Hfffil 3 4{C|6]*>5 > l®ffij!)>e>B5*B (02©±*) 'n© 
$miliS&#^<**i&t.<!:(CJ:»)-9--< UX* 1 i o;&^;i• 
:«'tf^®«c f 

[0 04 6] N"x=?* 1 2 2©1t^»(Sl©S3« > N 
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"I?? * /ps^-xs^aj©-gi5^. mm 1 2 

2. 12 0, 118. 1 1 4te<fcO t l 1 O-CJ&SSftS 

zicibo* >tflBKtei>-cjra 
sntrfco. stoTiif^yx^matty-hMOT 

Onft**tfflt/", ffcbOtt; P**««l 1 6*»6 
JI114. 1 1 8. fcitfl 2 0£fflj!L/N**x5 7* 

1 2 2 $'Cy>'^^?rm»LjiMLitSLh* ; &«tn. * 
. ©^y-H SSWTCp^ + ^^MOSFET^jija 

10 V PM#1 2 6£ffij§Ll^l 3 4{q6]*>5. 

[0047] y-F 1 3 8©T©P?+*;FMOSFE 
TflJlM'JXy (1 1 6, 114. 118, 12 0. 1 

22) tffiiimm-e&ztcisbtc. rmzzmfofz'm 

toft, y-Fl 3 8©T©P?+*^MOSFET©fiS 

tmumztt-?. fisfu®£»y- f i 3 sjcEiansn/t 
[0 04 8] f^-izzz-^titziaz* &ffi«:*f 

LT'fe*n*2>C^»iEmfi i &y- F 1 3 8tcEn*DU (y- 
20 F 1 3 8T©MOSFET££->*7-r5fc») . £ 

id&mcnbx+ftx.fio'mtii.zv-- f 1 4 0K.mat 

5 (y-F 1 4 0T©n?i>*.>l'MOSFET£*-> 
t7U y-F 1 40T©P* + ;M'MOSFET££ 

„ ^futj^p^-xi 20*ip 

Cti6©y- F 1 3 8 , 1 4 0±©-£ft^ti©mffi 
ttJB:/n ? *t#g (P^ffi«:*fLllffi*iiEm<4) K«^f5 

2{c*n,-c«k'j<g^mfi[-ci^$ni)fc». y-F 14 

30 0©ft^a«y^WX{c*tLl^<,^«mEK:Aj:4. 

[0 04 9] fl|yci»i'ttSI«:*^|ffl. N"X5»*/ 

p^-^«^sp«^wr^§ti-5c i^cas-r^-c 
**. cn^x* ^$paft$->*7©Ji^K:^i,'c 

te«t^)£85ffl©^iW^JlS*iiei3n 
CO^CCO^Ttt. 1 980^6 ^li«©Power El 
ectronics Specialist Conference ('W— li^SPno^f 
nm&Wt) Kfcl«B. i'ti'V^iD. (B.Ja 
ckson and D.Oien) ©KS r Effects of emitter-open 
40 switching on the turn-off characteristics of high 
voltage power transistorsj (IKMS.^V— F 

y) =fe#J(83tlfcl/. 

[0050] #893©iSmEMO S$ijffllt X f ©* 

>«simEi^TSw. ismE-^-r >jx» ( 1 1 2. 11 

6. 1 1 4, 1 1 8. 1 2 0. 1 2 2 ) -C©SE?TFS 
iy-F 1 SSTOfimEp^+^^MOSFET ( 1 

2 0. 1 3 0. 1 2 6. 1 3 4) -C©mEKTa©^H- 
■e**. y>'Wx*5<fc»)ii5t,^mE«:SH^e.4iSJ: i 5 
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■«B**9«J0Uet>» -eftK*fl/t, IGBTCCtel* 
TB, *©IGBT*5J:»)iS«,^«flE«:»A6ti5«k 

ssciSgtSftri^ts^B, *>WiiiEisrFsa«fto 

j&*3JSK£i83ft-S**. IGBTK*l>-CliF9 7l>tf • 

MO SMtW--f «J X *B. J: 9 JftHtWIE (12 0 0 
v«fc .^WX'fcWawtJWMKcWt/c. 
I GBTJ:0»»*Wl<WEEI»T*a-r*!Mja»«**. 

[0 05 1] sfticwMftctK. araufc 10 

dmt btft*. CftttMCT£H^**±*S&fteT 
.fc6"rtF*-^-f CftBS£*©E 

5 T itklW-4 i*fif «Mfirc*«. 

[0 05 2] MCTiit^LTf- 

■Opft * JbMO S F E T«Ul/-C&JM&(C&ft 

stir, N^xsy^r/p^-xa^aKcat/t-fTx* 20 
j£-e©maj«4>* c&ictt*. c©«t5«:, * 

«W©'f^-fX©jt->*7'lMBttI<iBT (ifilHWCC 
XBBttP N P h 7 >^ X * $ - > *7 15181*1*0) 

[ 0 0 5 3 ] mr&u 02{cm3nte*»w©iaiw 

B, P-c-xi 2 0(c»ofc®«©mEKT(cJ:»). 
^yx*£5?**-*fc»KNPN h9>yx*C0RA 30 
^TX**»tt*J:9K:l/tC>.&. SE-^T. P^-Xl 2 
0B. F-tf>y*ffi»Wcr4 4 £<>«:. ttt0&g< 
tttf*l«*6ftl». *ft'K»U S3 {C^StlfcgiJ©^ 
JUTO*. CftBj&B4i$ft&t>. 
[0 05 4] 03fc^Ufc/H3©MOS*«BllMyx 
*2 1 0B, NJf 2 1 4fc<tCJ f N-^2 1 8'OTffKE 

asn&#»{cw«a{cF-bf>ysnfcp"««2 1 

6 *8oSiKnSl*«90? s ''< -f *4. ■ MOBS 4 

wt&r** -r * yn ? twBcitM u mznyftux 

iBCC**. 40 
[0 0 5 5] N"B2 18rtCCB. 1) P*-«-X2 2 1 
4, 2) a»©^W^©p^ + **MOSFET*Jg 
JSW«P*««2 1'9'4. 3)i»0f/WX<0p^t 
JM'MOSFET«FU-f>*#Jdtr*P'*flW2 2 6 
tei0 ! 2 2 8#S»&ttTt>.5. 
[0 05 6] N"i5 7»{#*2 2 2BP"<-;*'2 2 
i'rt«c»we>n.. 7^W*©±Siffi±©i$ji£flXh-7 
9^2 2 4 (^t^XO^omBJCfcailfftl-Ctift 
(,>) (CJ:»). P'WI'2 1 &K*JRWK®»3*irt»- 
S„ 50 
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[0 0 5 7 ] P*«|2 2 6fc<fctf2 2 9. P*«*2 1 
9*$«fcEJf2 2-l, P*^*£2 2 l*J c kO c 2 2 8B. 
■etl©^ * *n^«2 3 0, 23 1, 233 fcJgJS 1 *** 
•5x^©±aa3E-CSiET-5N-@2 1 8©tt*MM3 
tHWHc J: OSOfcBfcS *rci>'S. 

[0 0 5 8] P£$mffi2 3 4BP*M$2 2 BfcJ:^ 

2 8K*ft*-A«M*»<!)Eo-ci,^. m i h 

2 3 8B*-*>*.«/««2 3 0±{C*4. ^2«S^y-h 
240«^tM¥23 3J:IC«f). 3 6lOx;>© 
iaffl-CN-XS -» *m$L2 2 2 4* + *JHM2 3 3 
■OP"«-X2 2 1©±{C*S. »3l»y-h24 
l'f2? + **fM23 1±K*»), 3 6K-)i«©±* 
ffi-CN^X3»f««2 2 2i?+*;l^«2 3 lffl© 
P^-X2 2 l©±JC*So y-h2 38. 2 4 0, 

2 4 1 b* y y n >-cflMw-s©#»* L/ < . m<tm 

ffi*"6!6ft3tiS. y-h 2 4 0fc<fctf2 4 1B&K*§ 

tfnri>r (mawttssftSftr) . 

[0 05 9] 03{CinLfc7 r ^''fX2 1 OOftffttHT 
©fi9-C*S 0 +>W»c4rt»r (»S2 1 2tf&ff 2 
34KJtf0riE«tt) , «'-F2 3 8KElUD3n*«EE 
By-h 2 3 8T©P?-f *JVMOSFETSf->* 
Sfc&(C|gffi2 3 4K.m,t:+fttCfl-Ctj:»tiVtiZ 
SfclV *fcy-F2 4 li»J:tf2 4 OttEnflDSftSSI 
JEBy-h2 4 lfc«fctf2 4 0T©n*+ *;l/MOSF 
ET (P*^-*2 2 lK*st>r) £*->:*->-f Sfc 

[0060] C©^i8tctel,>T, N**X5 ?^2 22B 
^JSXF^y^tcj:*), ^ + ^;VM«2 3 0©SK{CJ: 
9»^§n.S«IIW©PMO S^btigttmft{CgN^3 
il, */cJ12 16. 2 14. 2 18. 22 1 CCfc^tS 

$nssit*iS]©PNP i- {cft-rs^-xii 

S6B, y-h240. 24 lT©n^ + ^Jl'MOSFE 
T£/fb-C&3tl-5. P"^/Ng^*5»0. 7 V 
•Cl»WrxStl5i. P^M«2 1 6B. Jf 2 2 
2, 22 1, 2 1 8, 2 1 4CC«fc»3»£3n*NPN h 

CtlK:J;i3®2 1 6, 2 14. 2 18, 2 
2 1. 2 2 2(cJ:»3^3nS-y'( l Mf*^f ^3*1 

[0 0 6 1 ] C<D£5tC> Chit, P"flW*2.16. N 
J12 14, N-H2 18%g*L; 1 )iA©iItP"< 
-^2 2 l*©n^i>*;U (y-h2 4 1*$J:^24 0 
fCj:oT^fiE$nS) ^aiSL/, N"X5 y*2 2 2£ 
iiOftW. ^JIXh7 7y2 2 44/M>TP*^2 1 
9tC[fiJ*it,\ ***)l>im2 3 0©*©p * + *;My 
-h23 8KJ:»)^3n-2)) %fflJlt/. P*^22' 
6*^bT(iE®2 3 4K[S)!{P^, Rgffi#>6|gffi (02 © 

±^-> -©^mgK^BS? tiectKj;'). -y--fy 

Xi»2 1 0*s*>^CC*^„ 
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[006 2] M$2 1 6. 2 1 4. 2 1 8fcJ:tf222 
{CfcOflMSftSlM 'JXW$">t>Stlfc^ * 
8P#©m«tt. y-h24 lteJ:a t 240T©n?'t* 
**SBls. ttfcOK. P"®®2 1 6^6M«2 1 
4. 2 18, 2 2 lfc/M/TN^iS ?*22 2*T?fi£ 
ft. *©&. iftl&JSX Yvv-fl 2 44^1/TP'M 
$2 1 9$"C[6)JH>. y-h2 3 8T©P^f*^M0 
S F ET«r/M/TBEffi2 3 4*-C7^*rt*±;frl6j«C 
flt&SSEft*. y-h238T©P* + **<MOSFET 
tt-9-4 VX» (2 16. '2 14. 2 18. 221. 22 10 
2) £tt?UJg&§ftT<,>*fc«>. y^X£i£ft*S$ 
B. y-h23 8T©p9 L f*-'>'MOSFET©fiSfflm 
iftK:J:<5fMffi;*ft*. c©«fc5«:. 02©^^ xilal 

h 2 3 sKwasftsmEtcftirf *r 

*J&t<fc{C, -9-^ V *(cy-h2 3 8. 2 4 
0. 2 4 lO&EiVutvm&ZiiZCtVii-l'ir 
7<*ft*. 

1 0 0 6 3 ] ?*<{X*;Z. 9&< f->*7-Tifc*{C 
B. H?ffiK:*J-l/-fe'P*SlHiiEmfi ; S:y-h2 3 8K:En 20 
JJDO (y-h2 3 8T©MOSFET£2->=t-:7-rS 
fcfcfc) . B?S2 3 4tC»t+»^Sfi«:y- h 2 4 
0. 2 4 UcQimtZ (y-h2 40*jJ:tf2 4 IT© 
n^^MOSFETS:*-^:^. f- h 2 4 0 
T© P * + ^MO S F E T5r£ ->tf>T Sfc«> 
K) . -rSiP^-^2 2 .l&P'««2 2-8«ffit*S 

ft. maftttpgsSKSi&sft*. y->2 3 8. 2 4 

0. 2 4 1 ±©*ft^ft©m<4B. «B^n f ^SS(c*$ 
|,>-C*t8$ft* (MfeGMtcttL-cjEtttt) . y-h 

2 4 0(C&mti£EPpJ-rS<!:. yxifOP'^-X 30 
2.2 l*N* , X5?3f2 2 2ii:b®l/Ti01St^ffi-r 

[0 064] 04«03©$J&©^m7SU C©^ 
»tflrB. 03K7jU,/cP'^2 2 8<!:. C©M$(t 
Jg&3ft/cPi*#JS2 34. y- h2 4 0fc«fctf*i'* 
;l^«2 3 3<b*^4LT(,>*. *^^{C*J^T. * 
~>*7te£0«yn?*ltt&fciFK:B. N"x = jf2 
2 2B. P^-X2 2 l(c*fb. ??ii£Jilxh7?y 
2 24iy-h24 lT©P^-f^^^2 3 1*^-1/ 40 

Tg»sns©*-c*s. 

[ o o 6 5 ] «> 5 1 o©a a \o>nm>$®rMt utb. 
h 2 4 1 w;ramw«:*ft£#& 

[ 0 0 6 6 ] EK*> 5 1 o©0 3 ©«&©£J&0*£0 5 
tCm-ti)K C©^0fCB. ^i^OiilTP'ilSi 
2 1 9. 2 2 6ffl{CP-M$2 4 2£J&j£-fSt<!:«C<fc 
OffJfiXSft&^P ? + *;VMO S F E7*&fflLX\<> 
Z>. #^fl|{C*Jl>T. y- h 2 3 8 B*>tttBHC*H,> 
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teivt.' *7"tttfctt. y-h2 3 8BPtffi«:»urp 

[ 0 0 6 7 ] 06B. ^x/N©±»Mffi-CP^ii2 1 
9. 2 2 6HHC*SP-®$2 4 2£&fJrtSC4{Cj: 
9 $ ft S 22 p * i- * O S F E T £ ? * 0 
4©«®©i0^W%^-r. *SBB»CI*. 05©»ai 
tdfiKc. y- h 2 3 8B*>tta&C*Jt,>-C. 
UOsfOPHJCg^T sj-ytKSTCB. y-h2 

3 8 im®< l c*ibT:p-mizm*mm&titctoic+ 

#£Er&ttftBft 

[006 8]«(&U 02*^60 6 {C7pl//c*^©H 

ttWt?B. 2-5©so^©y-h?r^4-r4 4«^y>'N' 

07{CmSftT(,^*^©^©HSSP«B 
iy-MBK)*&EU 3Sm&iS£&^Tl>*. 02 

^^©y^x©*^. 07©mossijisi^^ y 

X*3 1 0B. NB3 14iN-a3 1 8©TffKCSW 
/c*»{ClSiga(CK-f>^ftfcP*'^3 1 6*8 

osa*i6j^y^v^r*s. i?aL/cns6P!i©j:^ 

fC. y>-WX©JSffi±©|iiffi3 1 2BP f '«l$3 164 

[0069] ftU x<D±.mmfrhTi;icm&tzj: 5 

(CN"3 1 8)iF«iK:g:W6ft-C^i©B. &i£f£p^ 
+ *Jl'M0SFET©y-X4n^ + *;l'M0SFET 
©*'**JHW*3 2 8£»j£f SP#F3 2 0T*S„ 
*/cP#F3 2 0rt«C|9:We,ftrt^©B. n* + *Jb 
MOSFET©FU-f ><!:p? + *.»^MOSFET©5 : • 
+;^;^MisJ^330&J&)$-rSN#F3 22T*5. N# 
F 3 2 2 B P#F 3 2 0 ©8* 1 ¥ag(**ECC® o 

r. *s*isn*9ffli^raiBS:Si>r^sftr*t»). p# 

Frt©n?+*;l'MOSFET©?i'*.>l^3 2 8* 

[ 0 0 7 0 ] f£&©n * + *)IM0 S F E T©? + ^-'P 
M«3 3 2 SrJFJJiWSPSH-X 3 2 4*1. N#F3 2 
2rt«:0(fi§ftr<,^. P^-X3 2 4BN#F3 2 2 

©»*6^i*3tt*^ii«:»or. *S*i6jrtfflJ-lfflPa 
fcSOtrj&jXSft-CfciJ. ^ft{C<t»3N#Frt©P?' + 
^Jl'MOSFET©^ + *;l'^3 3 04^fiKl/-C^ 
-S. P^-X 3 2 4B 1 ? x^±*ffl(Cffio-Cj©SLSt@ 
gffi3 3 4{cS»ri. N"V-X«$3 2 3BP-t- 

x3 2 4^(cjgfiS$ft. $^-e©±*s{c?9oT^em 

©(CgM-Ti. N ,, y-X323BP^-X324©» 
^e>»l*»f*^ffl«C?9o-C. *S*lfi)rtW^IBlB!4S 
l>t«Sntii9, -€-ftKJ:i)P^-XF«3©n>f * 
)IM 0 S F E T ©? -f 3 3 2 0 T l> 5 . 

[0 07 1 ] P^3 2 6B-fx^©±^ffi*>6T*^ 
JifiE0-CC>Si<tfe«:?i.^;b^3 3 64^-rS^ 
x^©^ffi£Tj©SE0T* + *.>l'^3 3 6*JfJSrr^ 
N-„, 3 1 8©SJ#CC<fcD P#F3 2 0*>6PSfifSft-C 
<.»*. PM«3 2 6 BHfgm«i{csaW«:Sf5!l!l/-c^ 
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*. 

[0072] 1 ^<D&B*'- b 3 3 8 K? + **tttt3 
3 6±«:$)i3. */c?+*.o^3 2 8. 3 3 0teJ:t/ 

3 3 2±*1i*|nJtCM*ELT:i^„ y-F3 3 8tttf'J 
j/i;3>-C»fiS3tli©*5a<. BMtH (07tCB^S 

a. 

[007 3] 07 iC^Lft^U X3 1 0©W)fPttWT 
©<t^-C*i 0 *>tt8S (H&3 1 2*5mfii3 3 4«:>Ff 

L-cjEmte) tcte^-c, y-h3 3 8«:Enftj3nsmE 10 

t*?*:MHM3 2 8fc<fctf3 3 2£J53£;*-tfTy- h 
T© n f + * JUMO S F E TCD^i t> £ - > * >T 4 

tSN** V-X3 2 3'MDIR£|6jgm*&Jg£»(!Si?S. 

CtiKJ: 0 If -< l/X * *7 v T-TS/cifrP N P h 

X* (H3 1 6. 3 1 4. 3 1 8\ 3 2 0*>e>^l$3ft 

*>ft^M>T. n^ + ^MOSFET (JI 
322. 332. 3 2 3*^0fiS§*l4) iB5>J^l/ 20 

[0074] fv^x**-->*:7-r*fcist>K:B. y- 

r 3 3 8±©SEB?**^«3 3 0*5^^3 36* 
SfeUry- f-3 3 8T©p?i-^^MOSFET©II 
^«rf->*>-r-5/c«)tCPiffi3 3 4tC*tL+#«:ft-C 
ttW*i«&&r. **iKJ:9. Pi£ffc£Pl&£«Jffi (18 
«6) if^UcSlil^wJr^K:. 
^^{C»MOSFET*ljt?lJ««t§tl-CC>5C4. £ 

fc. ft*^3 3 6. 3 3 0©si£fcj:9^ , ;x 
fm?iS*5.ti)i{c«ilSFb-f>S*arP#p3 2 0<bB5g 30 

tZ>Ci:K.J:Zm>Z->*7<Dtcto. 07©MOS$I| 

to* 4 y x * «ma&fiiwfctt£i$o. 

[0 07 5] 07K^3ttfc$l&W©j^0IB. 08 i 
09i(ctei>T±ffl0r^Uc£5tc»8^K»)& 
bTfeJa*. C©Jl8a«1ij§ (cellular layout) r 
B. 07©4SP#P^BN , VP'/ < N/P-b;Ui 

lttpL-c**., 08©W73 Kctei^r. 

B. N"/P7N/P-fe^W2/3, P'-fe-rt/ 

*^-fe;i/©i/3jgfiXsn-ri^o SN'yp'/N/ 40 

PHz;U»3^©BI&^£P*^l'rffl£tt-Ci,>*. 09 
B0 7 ©IgSfctfltCft-f 5«IJ©nJffi*fflia«1«fiS©±ffi0 

[0076)010. 01 1. 012. fc<fcO*01 3fc 
^L/t*fcg"J©*l6^©«6{«lr«. l -3©y- Mg«I 

*«fliLfc3jiaT««iftori»i. commit. * 

Jbgf©T 1 -3©*<a-feJl'gp i &0 1 1 1?^ 

Lrt,>£#. S-fe;ugf«0i 0(c^t/c<t^K:3o©^ 
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(po *>e>&s. 01 l-cmstizmtfLtmzmsi 

[0 07 7] 02*>607©7 r >'W;*£|BMi. 010. 

01 1. 012. *Jj:l^01 3(C^t,/tMOSiSiJfflllM 
•;X*4 1 0B. NJf 4 1 4&N-J1 4 1 8©TffiK:# 

^£«6KKF-t>y3ttfcP'*«W«4 1 
ti/cSat*|S)^m^Wx-c*.2.„ |?^©HJi^«:tet> 
T©J:5tc. 7 s ^Vx©fiffi«c4>4Pig4 1 2#P*^ 
$4 1 6££-?TH£. 

[0 07 8] 01 2 ±01 3{CmUc<fc5fc:. P#F4 

2 0*iN-@4 i srttc^snr^v^oi^SA^ 

^T^KSai/T. ^©p^ + ^-'l'MOSFETOV 
-X i n f- + *;bMO S F E TO? + *^«g$4 2 8 4 
B&LX^Z. N#F4 2 2#P#F4 2 0WCJ&$«* 
n^ + ^MOSFET©KU^>*0fSLXti 
•5. P t ^-X4 2 4#N#F4 2 2ftyCJ&£<*ft-C. 
OTrtftiEt * n * * *;PMO S F E T©* * jMHW* 

4 3 2£J&)£t,"tV*. P , ^-X4 2 4B'i>i^©-L 
^ffi{C?QoTiilSEL-C^fii4 3 4{CSML-CC^„ 
V-XflM4 2 3tt. P'<-X4 2 4©»*>6S8l¥ 

TJgJ&Stl. •S-ftfciOP^-XrtOn^ + ^MO 
SFET©9 L + *^«^4 3 2?r^fiXL-Cl^. N* f i 

5 ^ »1M 4 4 4 B P#F 4 2 0 ftKiSW 6 *Vt N#F 
4 2 2KgEi^Sn-CC^. N"i5 **««444B. 
>}>ts. < i «> 1 -3© P #F 4 2 0 ©&*> 6^ 1 ¥$f**lffl 

■CteO. -€-tlK:J:») P#FF«i©n^ + *JUMOSFET 
0^^ixHMR4 2 8#J&£3tva>*. 
[00 7 9] 01 3(C^l/fcJ:^{C. PHM4-2BI* 
•5i^©±^ii*>6T*«:saO'Ci,^(b<ktfc. ■t'x 
^©^ffll:-CSaL/'C9 1 + *;l'^4 3 6 S^fiS-TSN 
"4 1 8©SiJ^{Cj:»)P#F4 2O^e>H|iB?:43l,»t:0 
mtlXl,>6. P > ««4 2 6BS?@SS4 3 4«:^« 

[0080] i^©i»igy-h4 3 8©ts^fiiii«^f 

*;l^4 3 6J:tC*9. *fc? + *^«4 2 8teJ: 
y [ 4 3 2±(C4>*S. y-h4 3 8B* , ;^ , ;3>^?> 

^sn^©*w$o<. mum mj*$ti-c^tH>) 

JCJ: 0^*'(x©±ffli|^ffl^e.m»3^S. 
[008 1 ] 01 0. 011. 01 2*5^^01 3tc*n 
Ufc^qx4 1 0©SifP*«TK:3i^-rs. *>VH& 
(^«S4 1 2*iH5@4 34K:»UriEm(4) CCte^T. 

«fcO s 4 3 2£5l£l/"ey- hT©n? + ^JHV10SFE 
f©M**^">*>3^r. 01 2(COt,>Tgi?8L/7t 
«t^«:H5ffi4 3 4{cm§WcJg$;*trc^SN*' v-x 
4 2 3^©«#|Sa*ffl»*»ti6r*fc»KI!W«:#b 
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CO J: *> Kf^W *B*>tt»tC*$l>r. n^t 
OSFET (H444. 422. 432. 423(Cj:f) 

jfMsn*) iitjwgiKi/fciM (H4 1 6. 4 

14. 4 1 8. 420. 4 4 4CtJ;9Jft&;**xS) <!: 0 

[0 08 2] r^vx^^-^^^-rifcjfxctt. y- 

h 4 3 8 ±«WtEEtt. * i- **«tt4 3 6 fcSSsf * 

«xcit©4 3 4K:)tto+^{cg-cftwntfft6r. -en 10 

(CiOy- h438T©P^t *;HVIOSFET£2- 

>*>u p#F«t«*is** <«*> «a«:«iiws. 

f5ai/fcHtt0J©J:^{c. 010. 011. 01 2*$<fc 
C*013©MOS*flffll-»J--f 'JXJB,' 'JXfrtCMO 

s f e t #s?)JS!*& s nr I >S C t fc J: z> mffiM WfStt 
t. *+*;i^igH3 6©j^tj:Di>--< i ;;**m«s# 
giiltcSlft^iK: F u -f > S 4 2 0 £ M(fi 4 

3 4 gttSttlc Jgft-T 5p?t^ Jltttt&JBffcr S C <b 

[0083] #iWttl$fl&3aiWKrx»Taiffl snr 20 

j:93hji5£3*is4>©-cb&<. nm<ommK.^o 

[0084] 
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